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L5 ANSWER 1 OF 7 CAPLUS COPYRIGHT 2 006 ACS on STN 
TI Medical electrode 

AB A medical electrode for obtaining biopotentials from the skin of 

a subject or electrically stimulating the subject's skin and deeper tissue 
layers. The electrode has a carrier base member from which project a 
plurality of spikes arranged in an array on one surface of the base 
member. The spikes are sufficiently long to penetrate through the 
stratum corneum into the stratum germinativum of the 
subject's skin. The spikes may be formed by a deep reactive ion 
etching process on a silicon wafer forming the base 

member. A fluid container may be formed on another surface of the skin 
for providing a drug to the surface of the skin through holes in the base 
member. ' The action of the spikes on the skin enhances administration of 
the drug. 
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TI Medical electrode 

AB A medical electrode for obtaining biopotentials from the skin of 

a subject or electrically stimulating the subject's skin and deeper tissue 
layers. The electrode has a carrier base member from which project a 
plurality of spikes arranged in an array on one surface of the base 
member. The spikes are sufficiently long to penetrate through the 
stratum corneum into the stratum germinativum of the 
subject's skin. The spikes may be formed by a deep reactive ion 
etching process on a silicon wafer forming the base 

member. A fluid container may be formed on another surface of the skin 
for providing a drug to the surface of the skin through holes in the base 
member. The action of the spikes on the skin enhances administration of 
the drug. 
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TI A PZT insulin pump integrated with a silicon microneedle array for 
transdermal drug delivery 

AB Many of the compds. in drugs cannot be effectively delivered using current 
drug delivery techniques (e.g., pills and injections). 
Transdermal delivery is an attractive alternative, but it is 
limited by the extremely low permeability of the skin. As the primary 
barrier to transport is located in the upper tissue, Micro-Electro-Mech. - 
System (MEMS) technol. provides novel means, such as microneedle array and 
PZT pump, in order to increase permeability of human skin with efficiency, 
safety and painless delivery, and to decrease the size of the pump. 
Microneedle array has many advantages, including minimal trauma at 
penetration site because of the small size of the needle, free from 
condition limitations, painless drug delivery, and precise control of 
penetration depth. These will promote the development of biomedical 
sciences and technol. and make medical devices more humanized. 
So far, most of the insulin pumps being used are mech. pumps. We present 
the first development of this novel technol., which can assemble the PZT 
pump and the microneedle array together for diabetes mellitus. The 
microneedle array based on a flexible substrate can be mounted on 
non-planar surface or even on flexible objects such as a human fingers and 
arms. The PZT pump can pump the much more precision drug accurately than 
mech. pump and the overall size is much smaller than those mech. pumps. 
The hollow wall straight microneedle array is fabricated on a flexible 
silicon substrate by inductively coupled plasma (ICP) 
and anisotropic wet etching techniques. The fabricated hollow 
microneedles are 200 urn in length and 3 0 ^m in diameter The 
microneedle array, which is built with onboard fluid pumps, has potential 
applications in the chemical and biomedical fields for localized chemical 

anal . , 

programmable drug-delivery systems, and very small, precise fluids 
sampling. The microneedle array has been installed in an insulin pump for 
demonstration and a leak free packaging is introduced. 
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Method of producing tapered or pointed cannula 

A method of producing a tubular device is provided. The method comprises 
providing a tubular stock having an axial passage, heating the tubular 
stock at a first, heating location to form a softened section, the 
softened section separating a workpiece portion of the tubular stock 
from a remaining portion of the tubular stock, and drawing the workpiece 
portion away from the remaining portion to elongate the softened section 
and separate the workpiece portion from the remaining portion to form 
the tubular device. The drawing is performed at a rate such that the 
tubular device has an axial passage having a substantially uniform 
inside diameter, and an end of the tubular device formed from the 
elongated softened section is tapered. 
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Method of producing tapered or pointed cannula 

A method of producing a tubular device is provided. The method comprises 
providing a tubular stock having an axial passage, heating the tubular 
stock at a first heating location to form a softened section, the 
softened section separating a workpiece portion of the tubular stock 
from a remaining portion of the tubular stock, and drawing the workpiece 
portion away from the remaining portion to elongate the softened section 
and separate the workpiece portion from the remaining portion to form 
the tubular device. The drawing is performed at a rate such that the 
tubular device has an axial passage having a substantially uniform 
inside diameter, and an end of the tubular device formed from the 
elongated softened section is tapered. 
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Microneedles for minimally invasive drug delivery 

The present invention provides a microneedle incorporating a base that 
is broad relative to a height of the microneedle, to minimize breakage. 
The microneedle further includes a fluid channel and a beveled 
non- coring tip. Preferably arrays of such microneedles are fabricated 
utilizing conventional semiconductor derived micro-scale fabrication 
techniques. A dot pattern mask is formed on an upper surface of a 
silicon substrate, with each orifice of the dot pattern mask 
corresponding to a desired location of a microneedle. Orifices are 
formed that pass completely through the substrate by etching. A nitride 
pattern mask is formed to mask all areas in which a nitride layer is not 
desired. A nitride layer is then deposited on the bottom of. the silicon 
substrate, on the walls of the orifice, and on the top of the silicon 
substrate around the periphery of the orifice. The nitride layer around 
the periphery of the orifice is offset somewhat, such that one side of 
the orifice has a larger nitride layer. Anisotropic etching is used to 
remove a substantial portion of the substrate, creating a plurality of 
angular, blunt, and generally pyramidal -shaped microneedles. A 
subsequent removal of the nitride layer, followed by an isotropic 
etching step, softens and rounds out the blunt angular microneedles, 
providing generally conical -shaped microneedles. The uneven nitride 
layer adjacent the orifice ensures that the microneedles will include a 
beveled tip. Such microneedle arrays are preferably incorporated into 
handheld diagnostic and drug delivery systems. 
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Microneedles for minimally invasive drug delivery 

The present invention provides a microneedle incorporating a base that 
is broad relative to a height of the microneedle, to minimize breakage. 
The microneedle further includes a fluid channel and a beveled 
non-coring tip. Preferably arrays of such microneedles are fabricated 
utilizing conventional semiconductor derived micro-scale fabrication 
techniques. A dot pattern mask is formed on an upper surface of a 
silicon substrate, with each orifice of the dot pattern mask 



corresponding to a desired location of a microneedle. Orifices are 
formed that pass completely through the substrate by etching. A nitride 
pattern mask is formed to mask all areas in which a nitride layer is not 
desired. A nitride layer is then deposited on the bottom of the silicon 
substrate, on the walls of the orifice, and on the top of the silicon 
substrate around the periphery of the orifice. The nitride layer around 
the periphery of the orifice is offset somewhat, such that one side of 
the orifice has a larger nitride layer. Anisotropic etching is used to 
remove a substantial portion of the substrate, creating a plurality of 
angular, blunt, and generally pyramidal -shaped microneedles. A 
subsequent removal of the nitride layer, followed by an isotropic 
etching step, softens and rounds out the blunt angular microneedles, 
providing generally conical -shaped microneedles. The uneven nitride 
layer adjacent the orifice ensures that the microneedles will include a 
beveled tip. Such microneedle arrays are preferably incorporated into 
handheld diagnostic and drug delivery systems 
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L3 ANSWER 1 OF 3 CAPLUS COPYRIGHT 2006 ACS on STN 

TI Removal of organic impurities from the silicon surface by oxygen and UV 
cleaning 

AB We have studied the effect of oxygen and water on the removal of organic 

impurities from the porous silicon surface under UV irradiation IR spectrum 
observations of the treated surface suggest that decomposition of oxygen to 
produce ozone, atomic oxygen, and hydroxyl radical is a rate determination 

step for 

the overall cleaning process. 
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S . Korea 
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L3 ANSWER 2 OF 3 CAPLUS COPYRIGHT 2 006 ACS on STN 
TI Native oxide growth and organic impurity 

removal on silicon surface with ozone- injected ultrapure 

water 

AB To manufacture ULSI devices with high performance and reliability in large 
volume, further integration and miniaturization are being promoted. The 
H2S04/H202/H20 cleaning has serious problems: the cleaning step produces a 
large volume of chemical waste that must be treated properly. The authors 
developed a cleaning technol. using 03 -injected ultrapure water. Ozone 
concentration in the water is 1-2 ppm. This process is capable of effectively 
removing organic contaminants from the wafer surface in a short time at room 
temperature Processing waste from this process is simple. Chemical 

composition of the 

ozone-injected ultrapure water can be controlled easily. 
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DOCUMENT NUMBER: 118:203329 

TITLE: Native oxide growth and organic 

impurity removal on silicon 

surface with ozone-injected ultrapure water 
AUTHOR (S): Ohmi , T. ; Isagawa, T. ; Kogure, M. ; Imaoka, T. 

CORPORATE SOURCE: Fac . Eng., Tohoku Univ., Sendai , 980, Japan 

SOURCE: Journal of the Electrochemical Society (1993), 140(3), 

804-10 

CODEN: JESOAN; ISSN: 0013-4651 
DOCUMENT TYPE: Journal 
LANGUAGE: English 
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TI Removal of nitrogen- containing organic compounds from crystalline 
metal losilicate 

AB N-containing organic compds. are removed from crystalline metallosilicates 
having 

Si/metal atomic ratio >5 by firing the crystalline metallosilicates in the 
presence of a gas containing mol . O and addnl . a lower ale. ROH wherein R is 
Cl-4 alkyl groups. 
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TITLE: Removal of nitrogen-containing organic compounds from 

crystalline metallosilicate 
INVENTOR(S): Kitamura, Masaru; Ichihashi, Hiroshi; Suzukamo, Gohfu 
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